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nitrogen in atmosphere and, 193 
oxygen concentration and, 192 
Azotobacter, nitrogen fixation by, hydroxy- 
lamine and, 255-56 


B 


Bacteria 
flagella of, boron and, 17-18 
hydrolysates of, amino acids in, 249 
manganese availability in soil and, 5-6 
phosphorus availability in soil and, 3 
see also individual species 
Banana fruit 
climacteric in, 189, 191 
temperature and, 191 
ripening of, in storage 
Y chemically induced, 129 
ethylene and, 194 
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Banana fruit (cont.) 
ripening of, in storage (cont.) 
ethylene production in, 198, 200, 201 
plant emanations and, 196 
Barley, flowering of, photoperiodic control 
of, 47, 49-50 
Bean plants, growth-regulating substances 
and, 128, 135-36 
Bean, lima, pod setting of, growth-regulat- 
ing substances and, 130 
Beets, tumors of, acids in, 91-92 
Boron 
bacterial flagella and, 17-18 
as herbicide, 142 
manganese and, in plant nutrition, 15 
plant development and, 12-13, 17-18 
Byrophyllum calycinum, organic acids in, 
77-81 
Buckwheat, geotropism in, 65 


C 


Calcium 
amino acid utilization and, 253 
deficiency of, plant abnormalities and, 
319 
metabolism of 
magnesium and, 319 
potassium and, 318 
sodium and, 318 
organic acid metabolism and, 81-82 
plant development and, 12-13 
uptake by plants, 318-20 
: concentration in soil and, 318-19 
water absorption and, 272, 276-77 
Calcium cyanamide, as herbicide, 142 
Carbamates, as herbicides, 144 
Carbohydrates 
in photosynthesis, 30 
see also specific compounds 
Carbon, radioactive 
in organic acid studies, 79-80, 84 
in photosynthetic studies, 25-40 
Carbon dioxide 
evolution of, by fruit in storage, 183-85, 
186, 188-93 
fixation of, see Carbon dioxide fixation 
pressure of, internal, respiratory limita- 
tion by, 223 
release of, in respiration, 212-16 
retention in plant, carbon dioxide deter- 
mination and, 222-23 
Carbon dioxide fixation, 25-40 
cycle of, 34 
dark, 36-40 
cyanide inhibition of, 38 
preillumination and, 36 
glycolic acid and, 34-36 
organic acid formation and, 79-80 
Carboxylase 
organic acid metabolism and, 84 
in respiration, 213 
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Carboxylic acids 
in photosynthesis, 29, 32, 33, 36 
see also specific acids 
Carotene. phototropism and, 63 
Catalase, in fruit, 203 
Cauliflower, storage quality of, growth- 
regulating substances and, 135 
Celery, growth-regulating substances and, 
135 
Cell wall 
dichroism of, 170 
double refraction of, 170 
elasticity of, 178-79 
extension of, energy used in, 177-80 
growth of, 169-81 
intrusive, 173-74, 175 
sliding, 173, 175 
spiral, 175-77 
symplastic, 173, 175 
surface, 171-73 
surface, cellulase ard, 173 
tip, 173-75 
turgor pressure and, 176, 177-78 
morphology of, 169-71 
permeability of, 279-81 
Fusarium toxin and, 280-81 
hydration and, 280 
light and, 281 
polarity and, 281 
variations in, 280 
pressure of, water absorption and, 274, 
275 
texture of, 170-71 
changes in, 176-77 
Cells 
elongation of, see Growth, cellular elonga- 
tion in 
guard cell mechanism 
photosynthesis and, 278-79 
water relations of, 278-79 
walls of, see Cell wall 
Cellulase, cell wall growth and, 173 
Cellulose, in cell walls, 169-71 
Chlorophyll 
photoperiodism and, 50 
phototropism and, 63 
Chloroplasts, carbon dioxide 
and, 26-27, 39-40 
Chromatography, paper 
methods of, 238-51 
new compound identification by, 242-45 
nitrogen compound identification by, 
238-51 
organic acid separation by, 77 
papers for, comparative value of, 240 
in photosynthetic studies, 27, 29-30, 31 
quantitative methods in, 249-50 
radioactive material and, 241 
in sugar transformation studies, 110 
theory of, 238 
Cinnamic acid, growth inhibition of guayule 
by, 93 
Citric acid, in plants, determination of, 76 


absorption 








SUBJECT INDEX 


Citrus fruits 
development of, soil moisture and, 295-97 
dropping of, growth-regulating substances 
and, 132 
ripening of, in storage, mold emanations 
and, 196 
storage quality of, 191, 192 
see ciso individual species 
Citrus fruit trees 
growth of, soil moisture and, 295-97 
moisture extraction from soil by, 287 
Clay soil, see under Soils 
Cocklebur, flowering of, photoperiodic con- 
trol of, 44-47, 49-50 
Coconut milk, growth substance in, 237 
Cold, see Temperature 
Coleoptiles 
growth of, 90-91 
organic acids and, 90-91 
tropisms in, 60, 65-66, 70-71 
Copper 
in amino acids, chromatographic deter- 
mination of, 250 
as enzyme constituent, 17 
potato blackening and, 17 
in soil, 6-7 
availability of, 6-7 
Cotton 
crop yield, irrigation frequency and, 298 
growth of 
soil moisture and, 293 
soil moisture tension and, 310 
soil salinity and, 310 
Crop yield 
Mineral proportions of soil and, 331 
soil moisture and, 292-300 
soil salinity and, 310 
see also under specific crops 
Cyanamid, as herbicide, 147, 148 
Cyanide, dark carbon dioxide fixation in- 
hibition by, 38 
Cytochrome oxidase, see under Oxidases 
Cytoplasm, permeability of, 281 


D 


Date fruit, development of, soil moisture 
and, 295 

Date trees, growth of, soil moisture and, 
295 


Dehydrogenases, in respiration, 211-12 

Diastase, ethylene and, in fruit, 203-4 

Dichlorophenoxyacetic acid (2,4-D), see 
Phenoxy compounds 

Dormancy, growth-regulating substances 
and, 132-34 


E 


Electrical polarity 
auxins and, 69, 70 
electrotropism and, 71-72 
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Electrical polarity (comnt.) 
geotropism and, 66-67 
phototropism and, 62-63 
thigmotropism and, 68 
Electrolyte absorption, respiration and, 88- 
89 


Electroosmosis, see under Osmosis 
Electrotropism, 69-72 
phototropism and, 70 
Energy metabolism, protein synthesis and, 
258 
Enzymes 
of fruit, biochemical mechanisms and, 
202-4 
of leaf, protein fraction containing, 258 
in respiration, see Respiration, enzymes in 
see also individual enzymes 
Epinastism, 67-68 
Escherichia coli, enzymes of, polysaccharide 
synthesis and, 119 
Ethylene 
carboxylase activity and, 
fruit, 213 
chemical identification of, 197-200 
determination of, 198-99 
fruit enzymes and, 203-4 
fruit respiration and, 194-95 
fruit ripening in storage and, 194-95 
growth regulation by, 129 
production of 
by fruits, 197-202 
respiration and, 200-2 
storage life of fruit and, 202 
temperature and, 201-2 


in ripening 


F 


Fats, oxidation of, 221 
Fertility, see under Soils 
Fertilizers 
phosphorus uptake from, comparative, 4 
soil moisture availability and, 289 
Fig fruit, growth-regulating substances and, 
128, 132 
Florigen, flowering and, 53 
Flowering 
florigen and, 53 
photoperiodic control of, 44—50 
see also Photoperiodism 
Flowers, abscission of, growth-regulating 
substances and, 129-31, 135 
Fluorescent lamps, plant growth and, 54- 
55, 56 
Folin reaction, in chromatography, 241 
Fructose, glucose and, interconversion of, 
110-14 
Fruit 
climacteric in 
carbon dioxide concentration and, 192- 
93 
ethylene and, 194-95 
oxygen concentration and, 191-93 
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Fruit (cont.) 
climacteric in (cont.) 
plant emanations and, 196 
see also Fruit, postharvest, climacteric 
in 
development of 
growth-regulating substances and, 128- 
29 


soil moisture and, 294-97 
disorders of, low temperature induced, 
191 
dropping of, growth-regulating 
stances and, 131-32, 135 
organic acid content, 85 
rootstock and, 85 
respiration in 
ethylene production and, 200-2 
temperature and, 201-2 
ripening rate of, growth-regulating sub- 
stances and, 129 
senescence of, see Fruit, climacteric in; 
and Fruit, postharvest, climacteric in 
setting of, growth-regulating substances 
and, 129-31 
storage of, see Fruit, postharvest 
see also Fruit, postharvest; and individual 
species 
Fruit, postharvest 
biochemical mechanisms in, 202-4 
carbon dioxide evolution in, 183-85, 186, 
188-91 
climacteric in, 185-93 
autogenous, 185-86 
chemical changes in, 187-88 
growth-regulating substances and, 197 
internal gas concentration in, 188-89 
see also Fruit, climacteric in 
physiology of, 183-204 
respiration in, 183-96 
measurement of, 183-85 
respiratory drift in, 187-88 
ripening of, in storage 
bacterial emanations and, 196 
plant emanations and, 196 
storage quality of 
carbon dioxide in atmosphere and, 193 
controlled atmosphere storage and, 193 
ethylene production and, 202 
oxygen concentration and, 191-93 
temperature and, 189-91 
Fumarase, 89 
Fumarate, pyruvate oxidation and, 215 
Fungi, growth-regulating substances and, 
134 


sub- 


Fusarium lycopersici, plant cell wall per- 
meability and, 280-81 


G 


Geotropism, 64-67 
electrical patterns in, 66-67 
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Glucose, fructose and, interconversion of, 
110-14 

Glycolic acid, 87-88 

in plant metabolism, 34-36 

respiration and, 89-90, 216 
Glycolysis, enzymes and, 113-14 
Grape, organic acid formation in, 85 
Grapefruit, organic acid formation in, 85 
Growth 

auxins and, 59-64 

biochemical changes in, 234-38 

by cell division, nitrogen compounds in, 

234 


cell division in, respiration and, 220 
cellular elongation in 
energy used in, 177-80 
metabolism during, 180-81 
nitrogen compounds and, 235 
electrical current and, 69 
light and, 43-56 
organic acid metabolism and, 90-93 
enzymes and, 91 
phosphorus intake and, 9-10 
protein synthesis and, 237-38 
radiation and, 53-56 
rate of, soil moisture and, 292-93 
regulators of, see Growth substances 
respiration and, 218-20 
see also Tropisms 
Growth substances 
production of, root illumination and, 63 
protein synthesis and, 237 
Growth substances, synthetic, 125-36 
absorption of, 125 
fruit storage quality and, 197 
respiration and, 218-19 
translocation of, 125-26 
Guayule 
growth of 
cinnamic acid inhibition of, 93 
root excretion and, 92-93 
selective weeding of, by stove oil, 142 


H 


Herbicides, 141-59 
aircraft spraying of, 151 
differential action of, 146-47, 156-57 
effectiveness of 
droplet size and, 151 
PH of substance and, 153 
entry of, into plant tissue, 152-53 
equipment for application of, 150-51 
hormone type, 143-44 
mechanism of action, 154-56 
carbohydrate metabolism and, 156 
plant processes and, 156 
protein precipitation in, 155 
persistency of, 149-50 
translocation of, 153-54 
mechanism of, 153-54 
oil mass theory of, 154 
xylem and, 153-54 
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Herbicides (cont.) 
see also specific compounds 
Hexoses, degradation of, in photosynthetic 
studies, 32-33 
Hybiscus, root inducing factor in, 126 
Hydrangea 
color change of, aluminum and, 20-21 
geotropism in, 65 
Hydroxylamine, in nitrogen metabolism, 
254-56 
Hyoscamus niger, flowering of, 
periodic control of, 47, 49-50 


photo- 


I 


Indoleacetic acid, respiration increase by, 


Indolebutyric acid, root inducing activity 
of, 127 
Invertase 
ethylene and, in fruit, 203-4 
sucrose synthesis and, 114-15 
Todoacetate 
growth inhibition by, 90 
respiration inhibition by, 88-89 
Iron 
manganese and, 14, 16 
in potato tubers, 13-14 
Irrigation, effects of, see Soil moisture 
Isomerase, sugar interconversion and, 113-— 
14 
o-Isopropyl-N-phenyl carbamate (IPC), as 
herbicide, 144, 149, 156, 158 
persistency of, 150 
Isotope tracer technique, sources of error in, 


11 
K 
Kaolinite, structure of, 328-30 
L 
Lactic acid, in respiration, 216 


Leaves 
abscission of, growth-regulating 
stances and, 135 
enzymes of, protein fraction containing, 
258 


sub- 


growth of, photoreactive mechanism of, 
50 
metabolism of, starvation and, 83-84 
organic acids of, 77-84 
proteins of, composition of, 258 
Leguminous plants, molybdenum and, 19- 
0 


Lemon fruit 
development of, soil moisture and, 296- 
97 


storage quality of, 192 
growth-regulating substances and, 135 
nitrogen in atmosphere and, 193 
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Lettuce 
growth-regulating substances and, 135 
rosette disease of, calcium deficiency and, 
319 
Light 
artificial, plant growth and, 53-56 
morphological responses to, 44-47 
plant growth and, 43-56 
see also Photoperiodism and Photo- 
tropism 
Lipoxidase, function of, 221 
Lumi-auxon, 60 
Lupinus albus, geotropism in, 66 


M 


Malate, respiration rate and, 219 
Malic acid, determination of, 76 
Manganese 
nitrate reduction and, 15-16 
photosynthesis and, 16-17 
plant development and, 14-17 
in plant nutrition 
boron and, 15 
iron and, 14, 16 
in soil, 5-6 
availability of, 5-6 
availability of, microorganisms and, 


fixation of, pH and, 5 
Membranes, of cells, see Cell wall 
Methoxone, as herbicide, 143, 150 
persistency of, 150 
Micas 
in soil, 325-27 
structure of, 326-27 
Microorganisms, see specific types 
Minerals 
intake of 
respiration and, 9 
root type and, 7 
soil colloids and, 7 
in plant nutrition. 1-21, 305-339 
mineral concentration in soil and, 319 
see also individual substances 
Mitosis, see Growth, cell division in 
Molds, emanations from, fruit ripening in 
storage and, 196 
Molybdenum 
nitrogen metabolism and, 18-19, 19-20, 
256 
physiological functions of, 18-20 
toxicity to cattle, 20 
Monosaccharides, interconversion of, 110- 


enzymes and, 113-14 
mechanism of, 112-14 


N 


Naphthaleneacetamide, root inducing ac- 
tivity of, 127 
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Naphthaleneacetic acid, root inducing ac- 
tivity of, 127 

Narcissus poeticus, organic acids in, 80-81 

nitrogen source and, 80-81 

Neisseria perflava, enzyme of, 
charide synthesis and, 120 

. Neon lamps, plant growth and, 56 

Ninhydrin test, in chromatography, 240- 
41, 243, 246-47, 249-50 

Nitrate, reduction of, hydroxylamine-oxime 
hypothesis, 254-56 


polysac- 


Nitrogen 
in atmosphere, fruit storage quality and, 
193 
fixation of, hydroxylamine-oxime hy- 


pothesis, 254-56 
metabolism of, 256 
cell elongation period in, 236 
in plant nutrition, 306-7 
Nitrogen compounds 
alkaloids, 256-57 
bases, 256-57 
chromatographic location (map), 246-47 
as plant constituents, 233-59 
Nutrition 
autotrophic, evolution and, 235 
inorganic, 305-39 
mineral, 1-21, 305-39 
colloidal interreactions in, 323 
complementary ion effect, 7 


O 


Oils, as herbicides, 142-43, 154, 156 
Onion 
root development of, electrical current 
and, 69 
starch synthesis inhibition in, 208 
Orange, organic acid formation in, 85 
Organic acids 
determination of, 75-77 
distribution of (table), 93-102 
formation of 
carbon dioxide fixation and, 79-80 
light and, 77-78 3 
nitrogen source and, 80-81 
oxygen level and, 81 
starch and, 78-79 
temperature and, 78, 79 
growth and, 90-93 
metabolism of, 75-102 
occurrence of (table), 93-102 
in respiration, 215-16 
root growth and, 92 
Osmosis, electroosmosis, water absorption 
and, 276-78 
Oxalic acid 
metabolism of, 87 
in respiration, 216 
Oxalodehydrogenase, 87 
Oxidases, 211-12 
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Oxidases (cont.) 
cytochrome oxidase, respiration and, 211- 
12 


differentiation of, developmental phases 
of plant and, 216-17 
in fruit, 203 
Oximes, in nitrogen metabolism, 254-56 
Oxygen 
concentration of, fruit storage quality 
and, 191-93 
in plant nutrition, 306-7 
water absorption and, 272, 273 
Oxygen debt, see under Respiration 


P 


Palatability, of plants as food, growth- 
regulating substances and, 134 
Papaw (Asimina triloba) fruit, climacteric 
in, 188-89 
Pasteur effect, see under Respiration 
Peach fruit 
climacteric in, 187 
development of 
growth-regulating substances and, 128 
soil moisture and, 295 
Peach trees, growth of, soil moisture and, 
295 


Peanut plants, calcium in nutrition of, 13, 
319 
Pear fruit 
climacteric in, 189 
temperature and, 190 
development of, growth-regulating sub- 
stances and, 128 
organic acid formation in, 85 
ripening of 
ethylene production in, 200, 201, 202 
in storage, ethylene and, 195 
Pear trees, growth of, moisture availability 
and, 293-94 
Peas 
leaf growth, photoreactive mechanism 
and, 50-51 
stem growth, photoreactive mechanism 
and, 52-53 
Pectin, formation of, in fruit, 195, 201 
Penicillium digitatum, lemon storage qual- 
ity and, 196 
Pentoses, formation of, 122-23 
aldolase and, 122-23 
decarboxylation and, 122-23 
Peptides, in plants, 257 
synthesis of, 258-59 
Persimmon, ripening of, in storage, ethylene 
and, 195 
Phaseolus vulgaris, geotropism in, 65 
Phenolases, in fruit, 203 
ascorbic acid and, 203 
Phenols, as herbicides, 143, 145, 149 
Phenoxy compounds 
bud inhibition by, 133 
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Phenoxy compounds (cont.) 
flower abscission and, 129-31 
fruit development and, 128-29, 131-32 
fruit ripening rate and, 197 
as herbicides, 143-44, 145, 146-48, 149- 
50 
persistency of, 149-50 
respiration rate and, 218-19 
root inducing activity of, 127 
Phloem, herbicide action and, 156 
Phosphates 
concentration of, in soil solutions, 311-12 
fixation in soil, 330 
in plant nutrition, 311-12 
concentration in soil and, 319-20 
weathering and, 328 
Phosphorolysis, starch syntheais and, 120- 
22 


Phosphorus 
physiological functions of, 11-12 
plant intake of, 3-4, 9-10 
from fertilizers, 3-4 
from fertilizers, soil phosphate and, 3-4 
growth and, 9-10 
in soil, 2-4 
fixation of, pH and, 2 
release of, microorganisms and, 3 
release of, organic matter and, 2-3 
Phosphorus compounds, comparative value 
as fertllizers, 4 
Phosphorylases 
respiration and, 208 
starch hydrolysis and, 112 
starch synthesis and, 121 
sucrose, 115, 116, 117-18 
polysaccharide synthesis and, 118-20 
transglycosidase function of, 117-18 
sucrose synthesis and, 115-16 
Photoperiodism 
action spectra and, 48-52 
flowering and, 44-47 
photoreceptor of, 50 
pigments and, 50-52 
radiation and, 48 
Photoreactive mechanisms 
of leaf growth, 50 
pigments and, 50-52 
see also Photoperiodism 
Photosynthesis 
amino acids and, 253-54 
carbon dioxide absorption in, chloroplasts 
and, 26-27 
carbon dioxide fixation in, see Carbon 
dioxide fixation 
growth conditions and, 25-26 
hexose degradation in, 32-33 
intermediate products of, 29-33 
manganese and, 16-17 
respiration and, 38-40 
short, products of, 28-29, 35 
soil moisture and, 290-92 
starch formation and, 78-79 
sugar transformation in, 109-10 
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Phototropism, 59-64 
auxins and, 59-64 
electrical polarity in, 62-63 
electrotropism and, 70 
pigments and, 63-64 
respiration and, 60 
riboflavin and, 60 
Phycocyanin, photoperiodism and, 51 
Phycomyces, spiral growth of, 175, 176 
Pigments, photoperiodism and, 50-52 
Pineapple 
flowering of 
auxin and, 64-65 
growth-regulating substances and, 130 
geotropism in, 64-65 
leaves, diurnal change in acidity of, 80 
Plagiotropism, 67-68 
auxins and, 67 
Plant emanations, fruit ripening in storage 
and, 196 
Plasmolysis, in cell wall expansion, 178- 
80 
Potassium 
adsorption of, concentration in soil and, 
318 
amino acid utilization and, 253 
organic acid metabolism and, 81 
physiological functions of, 10 
in plant nutrition, sodium and, 11 
protein synthesis and, 10 
in soil, 1-2 
exchange capacity of, 320-21 
plant nutrition and, 320-21 
water absorption and, 272-73, 274-75, 
277, 280 
Potato plants, weed control in, 146, 149 
Potato tubers 
y-amino butyric acid in, 242, 245, 251-52 
blackening of 
citric acid and, 14 
copper and, 17 
iron and, 13-14 
PH of tissue and, 13-14 
potassium deficiency and, 10, 13-14 
bud inhibition in, 132-33 
chemical composition of, 
and, 112 
cytochrome oxidase in, 211 
growth of, soil moisture and, 292-93 
protein synthesis in 
calcium in, 253 
potassium in, 253 
starch hydrolysis in, cold and, 112 
water absorption in, 272, 274-75, 277, 
278 


temperature 


electroosmosis and, 277 
Propagation, 126-28 
root inducing substances and, 126-28 
Proteins 
of leaf, composition of, 258 
in photosynthesis, 30-31 
synthesis of, 222, 236, 258-59 
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Proteins (cont.) 
synthesis of (cont.) 
evolution and, 234-35 
growth and, 237-38 
growth substances and, 237 
Proteus vulgaris, flagella of, boron and, 17- 
18 


Protochlorophyll, photoperiodism and, 50— 
51 
Protoplasm 
streaming of 
auxin transport and, 64 
electrotropism and, 71 
rhythm of, 270 
viscosity of, rhythmic variations in, 270 
Pseudomonas saccharophila 
sucrose phosphorylase of, 115, 116, 117, 
118-20 
polysaccharide synthesis and, 118-20 
transglycosidase function of, 117-18 
Pyrophyllite, structure of, 327, 328-30 
Pyruvate, in respiration, 212-13, 214, 215 


R 


Radiation, photoperiodic reactions and, 48 
Radiation, artificial, plant growth and, 53- 
56 
Respiration, 207-25 
anaerobic, salts in soil and, 220-21 
anion uptake and, 7-8 
carbon dioxide pressure, internal, and 223 
carbon dioxide release in, 212-16 
cell elongation and, 180 
definition of, 207 
developmental changes in, 216-17 
enzymes and, 208-10 
developmental changes in, 216-17 
localization in cell, 217-18 
localization in plant, 217 
fermentation and, common pathway 
theory, 209 
of fruit, see Fruit, respiration in 
growth and, 218-20 
growth inhibitors and, 218, 219 
growth regulators and, 218-19 
of higher plants, 207-25 
measurement of, 225 
organic acids and, 88-90 
oxygen debt repayment, 224 
oxygen tension and, 223 
Pasteur effect in, 210 
photosynthesis and, 38-40 
rate of 
nutrient level and, 9 
oxygen level and, 9 
salt uptake and, 88-89 
starvation and, 224 
substrates of, 208-10 
sucrose and, 209 - 
tricarboxylic acid cycle in, 88, 91, 214-15 
water absorption and, 272-74 
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Rhythms, autonomic 
cytoplasm metabolism and, 270 
membrane permeability and, 280 
water balance changes and, 269-70 
Riboflavin, phototropism and, 60 
Root nodules, soluble nitrogen fractions of, 
256 
Roots 
calcium and, 12-13 
development of 
growth substances and, 126-28 
light and, 127 
growth of, organic acids and, 92 
respiration in, salts and, 220-21 
type of, mineral intake and, 7 
Rose bushes, growth-regulating substances 
and, 134 


Ss 


Salts 
absorption of, see Electrolyte absorption 
concentration in soil, plant growth and, 
309-11 
ground respiration and, 220-21 
plant injury by 
heat and, 311 
light intensity and, 311 
in soil, 312-13 
loss by drainage, 314-16 
tolerance to, 311 
Silicates 
in soil, 324-26 
see also Alumino silicates 
Sinox, 143, 151 
Sodium 
excess in soil, calcium treatment of, 331- 
32 
injury to plants, 318 
in plant nutrition, potassium and, 11 
Sodium chlorate, as herbicide, 141 
Soil colloids, mineral intake and, 7 
Soil moisture 
availability of, 288-90, 290-300 
in clay soil, 293-94 
fertilizers and, 289 
percentage content and, 289, 290 
constants of, measurement of, 288-89 
extraction of, by plants, 287, 288-89, 300 
energy required for, 288-89, 300 
field capacity of, 285, 288 
measurement of, 288 
growth rate and, 292-93 
moisture tension, 293 
plant growth and, 309-11 
storage of, limits of, 285-86 
vapor pressure and, 289 
wilting percentage, 285-87, 288-89 
Soils 
acid 
fertility of, 322 
phosphate chemistry of, 320 
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Soils (cont.) 
alkaline, phosphate chemistry of, 320 
base exchange in, see Soils, cation ex- 
change in 
cation exchange in, 330-39 
empirical equations of, 332-33 
equilibria of, 330-39 
kinetic equations of, 333-34 
mass action law, equations derived 
from, 334-39 
process of, 331-39 
see also Soils, exchange capacities of 
chemical denudation of, 314-16 
chemistry of, plant nutrition and, 305-39 
clay 
crystalline structure of, 325-26, 337 
exchange capacity of, 317 
formation of, 326-28 
formation of, weathering and, 328 
minerals, of 324-30 
moisture availability in, 293-94 
clay complex, 313-14 
exchange capacities of, 316-24, 327-30 
anion, 317-18 
cation, 316-17 
determination of, 317-18 
fertility of 
determination of, 323-24 
salt loss by drainage and, 314-16 
ion exchange in, see Soils, cation exchange 
in 
moisture of, see Soil moisture 
nutrient elements in, 1-7 
see also individual elements 
pH of, 321-23 
phosphorus fixation and, 2 
plant nutrition and, 322 
phosphate chemistry of, 320 
phosphate supplying power of, measure- 
ment of, 318 
salinity of, plant growth and, 309-11 
salt loss by drainage, 314-16 
solutions of, 308-12 
fertile, culture solutions and, 311-12 
negative adsorption in, 309 
salinity of, and plant growth, 309-11 
variations in, 309 
water in, see Soil moisture 
Soybean 
carbohydrate content of, radiation and, 


flowering of, photoperiodic control of, 44— 
47, 49-50 
growth of, radiation and, 54 
iron-manganese ratio in, 14 
Sparmannia, fiber growth in, 174 
Spectra, action 
photoperiodism and, 48-52 
pigments and, 50-52 
Spinach 
mineral nutrition of, 11 
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Spinach (cont.) 
weed control in, 147-48 
Starch 
formation of 
light and, 78-79 
photosynthesis and, 78-79 
organic acids and, in plants, 78-79 
synthesis of, 120-22 
Starvation, respiration and, 224 
Storage, controlled atmosphere, of fruit, 193 
Succinic acid 
carbon dioxide fixation and, 28 
determination of, 76 
Succinic dehydrogenase, 89 
Succulents 
carbon dioxide fixation by, 36 
organic acids in, 77-80 
Sucrose 
pkosphorylase, see under Phosphorylases 
synthesis of, 110-12, 114-17 
enzymes and, 114-17 
mechanism of, 114-17 
oxygen and, 111-12 
Sugar beets, crop yield 
fertilizer and, 300 
soil moisture and, 299-300 
Sugar cane 
crop yield, soil moisture and, 299 
moisture extraction from soil by, 287 
photosynthesis by, soil moisture and, 291 
sugar interconversion in, 112 
Sugars, see Carbohydrates, Monosac- 
charides, and specific substances 


T 


Tea leaves, oxidase in, 212, 218 
Temperature, environmental, cold 
fruit storage and, 189-91 
low temperature disorders of fruit and, 
191 
Thigmotropism, 68-69 
electrical polarity and, 68 
Tobacco, organic acids in, 78, 80-81, 82-83, 
84 
Tomato fruit 
development of, growth-regulating sub- 
stances and, 128, 130 
seed inhibition in, growth-regulating sub- 
stances and, 128 
Torulis utilis, nitrogen metabolism of, 254- 
55 
Transamination, see under Amino acids, 
metabolism of 
Transpiration, soil moisture and, 290-92 
Tricarboxylic acid cycle 
organic acid metabolism and, 83-84 
in respiration, 88, 91, 214-15 
Trichloroacetates, as herbicides, 144, 148, 


persistency of, 150 
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2,3,5-triiodobenzoic acid (TIB), as growth 
regulator, 130-31 
Tropisms, 59-72 
see also Phototropism, etc. 
Turgor pressure 
in cell wall growth, 176, 177-78 
definition of, 267 
water balance and, 267 
Twining, klinostatic studies of, 69 
Tyrosinase, in respiration, 212 


U 


Urea, in plants, 253 
Ureides, chromatographic detection of, 242 


V 


Vinca rosea, growth of, electrical current 
and, 69-70 


W 


Water 
absorption of 

active, 270-79 
auxin and, 274-76 
calcium salts and, 272, 276-77 
cell wall pressure and, 274, 275 
cyroscopic measurement of, 271 
electroosmosis and, 276-78 
energy and, 270-79 
nonosmotic, 270-79 
oxygen and, 272, 273 
plasmolytic measurement of, 270-71 


SUBJECT INDEX 


Water (cont.) 
absorption of (cont.) 
potassium salts and, 272-73, 274-75, 
277, 280 
respiration and, 272-74 
balance of, see Water balance 
in plant cells, 265-82 
classical concept of, 265-66 
secretion of, 270-72 
terminology of, 266-67 
see also Water, absorption of 
in soil, see Soil moisture 
Water balance 
changes in, rhythms and, 269-70 
imbibition and, 267-68 
osmotic pressure and, 267-69 
in plant cells, 267-70 
Watermelon, growth of, soil moisture and, 
300 


Weathering 
phosphate availability in soil and, 328 
silicate formation and, 328 
Weeds 
chemical control of, 141-59 
see also Herbicides 
prevention of growth of, 147-49 
selective control of, 146-47, 156-57 
Wheat grain, respiration in, 224 
insect contamination and, 224 
Wilting point, of soil moisture, 285-87, 288- 
89, 301 


X 


Xylem, herbicide transport and, 153-54 





